difficult due to the CdTe thermophysical properties and the necessity to control the melt stoichiometry during the growth process. Axial temperature gradient must be fixed accurately due to the low thermal conductivity and critical resolved shear stress 0CRSS which makes dislocations generation easy. The interaction between the growing solid and the crucible raises numerous macroscopic defects due to the secondary nucleation, the interface curvature (resulting from the different thermal conductivities between the crucible, the solid and the melt) and the thermo-mechanical stresses produced by the differential thermal expansion coefficients between the crystal and the crucible. This work focuses on a peculiar phenomenon called dewetting [3] [4] [5] or detachment [6] [7] by which the crystal grows without contact with the ampoule wall thanks to the stability of a liquid meniscus creating a gap of some tens of Jlm. A direct consequence is the significant decrease of structural defects in the detached parts of the crystals and the improvement of the ingots crystallinity. The figure 1 illustrates the dewetting configuration in a VB furnace.
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Abstract-The phenomenon of "Dewetting" associated with the Vertical Bridgman (VB) crystal growth techniq ue leads to the growth of a crystal without contact with the crucible. One dramatic consequence of this modified VB process is the reduction of structural defects within the crystal. It has been observed in several microgravity experiments for different semiconductor crystals. This work is concentrated on the growth of high resistivity (Cd,Zn)Te:ln (CZT) crystals by achieving the phenomenon of dewetting under microgravity condition and its application in the processing of CZT detectors. Two CdO.9ZnO.lTe:ln crystals were grown in space on the Russian FOTON satellite in the POLIZON-M facility in September 2007 (mission M3). At the end of the preliminary melting phase of one crystal, a Rotating Magnetic Field (RMF) was applied in order to reduce the typical tellurium clusters within the melt before the pulling. The other crystal was superheated with 20 K above the melting point before the pulling. A third reference crystal has been grown on the ground in similar thermal conditions. Profiles measurements of the space grown crystals surface gave the evidence of a successful dewetting during the crystal growth. Characterization methods such as IR microscopy and CoReMa have been performed on the three crystals. CZT detectors have been processed from the grown part of the different crystals. The influence of the dewetting on the material quality and the detector properties completes the study. The occurrence of dewetting depends mainly on the melt/crucible interactions through some critical parameters such as the contact angle (} between the melt and the crucible walls, the growth angle a, the pressure difference across the meniscus and the growth atmosphere according to Duffar et al. 's theoretical explanations [3, 4] . The growth angle a corresponds to the contact angle of a melt on its own solid during the solidification.
I.
Dewetting is favoured when the crystal growth is carried out with a low adhesion work material for the crucible such as graphite or BN (boron nitride) [8] . Under microgravity conditions, dewetting might occur spontaneously because the hydrostatic pressure due to the liquid column is negligible. Larson et al. [9] and Fiederle et al. [10] have performed CdTe crystal growth experiments under microgravity conditions. They observed a dramatic enhancement of the space crystal properties in areas where contactless growth occurred. In the framework of the FOTON-M3 mission, six european-russian joint experiments were performed. One experiment was targeted to the dewetted growth of two bulk Cdo.~nO.1 Te crystals in the POLIZON-M facility. The aim of these experiments is to grow single crystals by promoting the contactless growth. The final goal is to reproduce it on the ground to process detectors with better performance.
II. PROCEDURE OF CRYSTAL GROWTH EXPERIMENT
The experiments were carried out aboard the Russian unmanned satellites FOTON-M in the POLIZON facility in September 2007. Two experiments have been carried out in space for the dewetted growth of CZT bulk crystals. The detailed description ofthe POLIZON facility is given in [11] .
High resistivity Cdo.~nO.1 Te:In feed materials have been synthesized by directional solidification. The flight crucibles are made of graphite coated silica in order to promote the dewetting because the contact angle of CdZnTe is higher on this material. The diameter of the ampoule is 24 mm. The ingots were fixed within the silica crucible by means of two graphite felts on both ends.
The seed length for each experiment is about 20 mm. The pulling rate was 1.5 mm.hl and the pulling duration was about 12 hours. The magnetic induction was 4.5 mT with a frequency of 100 Hz in order to enhance the fluid mixing for one space sample before the crystallization. Both space crystals were easily removed from their crucibles after landing on Earth.
III. RESULTS

A. Measurements ofthe crystal profiles
The first performed characterization to testify the occurrence of the dewetting is the profile measurement. We used a high accuracy Taylor Hubson profilometer (± 2 flm) and its associated software TalymapTM and Ultra™ in order to treat statistically the measured profiles. A simple least squared method or a two bars method have been applied to redress the measured profile. Four different profiles were measured along different lines for each crystal.
Most of the time, a detached crystal has some local attached areas named islands that have a thickness of tens of micrometers and a length of hundreds of micrometers. Their upper surface, contacting the inner crucible wall (figure 2), is a reference to measure the gap thickness [5] .
We have measured a gap for both space crystals. The FMF_5-1 crystal has an average 40 flm thickness gap whereas the FMF-M_5-1 crystal gap is 60 flm thick. The measurements on the ground sample reveal none gap.
According to these measurement, the presence of a gap for both space crystal shows that dewetting was successfully obtained in space. 
B. Crystalline quality
Slices of 2 mm thickness and of the whole crystal length have been cut from each crystal. These slices were then polished at 9 flm and cleaned in order to observe the crystal quality. The observation of the grain boundaries does not require any etching as it is illustrated in the figure 3. It is clear that the space samples have a better structural quality as the ground sample grown in identical thermal conditions.
The space crystal grown after the mixing by the RMF, FMF_M_5-1 shows the best crystalline quality because of the presence of a large single grain from the bottom to the top.
Finally, we can conclude that the dewetting occurred during the space experiment thanks to the gap measurement and the better crystalline quality of the space crystals.
FMF_5-1 dimensions within the slices. We assume that most of these secondary phases are carbon secondary phases coming from the graphite felts.
In contrast, the other slices have typical Te inclusions that are faceted (mostly triangle) and 10-30 Jlm length. The quantification of the inclusion density is rather tricky for these slices because it is nonuniform. The figure 5 shows the local distribution of the Te inclusions in the space crystal FMF_5-1 compared to the ground sample FMF_6-1. The shown distribution is representative for the overall space sample. The inclusion density is comprised between 2xl0 2 and 4xl0 2 cm- 
D. Measurement ofthe electrical resistivity
The Contactless Resistivity Mapping (CoReMa), similar to the Time Dependant Charge Measurement (TDCM), allows mapping the resistivity in two dimensions with a 1 mm 2 resolution for each slide. A description of this measurement method is given in [12] .
The figure 6 gives the resistivity mapping of the three slices. The space crystals have a nonuniform resistivity but some regions reach a value close to lOll Q.cm. The values of the space samples are comprised between 3xl0 7 and 5xl0 10 Q.cm for FMF_5-1 and between 10 8 and 2xlO lO Q.cm for FMF_M_5-1. This latter sample has a specific resistivity pattern with parallel stripes alternating high (lOll Q.cm) and low values of resistivity (10 9 Q.cm). The ground sample has a lower resistivity than the space samples.
The ground sample has a more nonuniform spatial distribution of the Te inclusions because it has more grain boundaries. This nonuniformity can be explained at least by the high decoration of the Te inclusions on the two dimensional boundaries. This is well illustrated in the right picture of the figure 5. In the transmission mode of the IR microscope, it is in practice clearly visible because the inclusions are ranged on oriented planes through the slice by changing the focus. The inclusion density for the ground sample is comprised between 5xl0 2 and 10 3 cm-2
• It seems from these observations that the space crystals have fewer inclusions than the ground one. 
C. Characterization ofTe inclusions with the infrared microscopy
Each crystal has been then characterized by IR microscopy in order to study the presence of the Te inclusions. Pictures of the IR microscope allow determining the size, the shape and the density of the inclusions.
The figure 4 shows the IR mapping of the three different slices. Cracks might be generated during the slice cutting and especially in the case of the space crystals. Graphite particles and lamella are visible on the top of the space crystals where the melt was quenched. This might be due to the interaction of the melt with the graphite felts. Nevertheless, we can analyze the seed and the re-grown parts of each crystal. It appears that the space crystal grown after the application of the magnetic field shows untypical inclusions shape. They are rounded and are not visible by transmitted light in three crystalline quality for Cdo.~no.1 Te:In material. This result can be attributed to the contactless growth resulting from the dewetting phenomenon. Indeed, contrary to the ground sample, gaps have been measured between the regrown material surface and that of the inner crucible walls for the space samples.
We performed IR and COREMA mapping to compare the inclusions density and the electrical resistivity between the samples. It turns out that the space samples have a lower inclusions density and areas with higher resistivity (up to 1011 Q.cm) than the ground sample. However, the first detector measurements are not satisfying. Further investigations are currently carried out on the improvement of the measurements procedure and the selection of high resistive material in the grown parts under microgravity. 
E. Detector processing and measurements
Six detectors were processed in collaboration with the company Eurorad. Two detectors were processed from the grown part of each sample. The detector dimension is 5x5xl mm and the metallic contacts are made of gold.
The detector measurements were carried out with a 241 Am source. The first collected spectra do not show an excellent resolution such as in the figure 7 . This low quality signal might be due to the low resistivity of the material. As mentioned earlier, the resistivity is nonuniform. Furthermore, the detectors are thin (1 mm thickness) and make difficult the convenient selection of the high resistive material. This nonuniformity causes a high-leakage current. This current is disturbing the signals of the detector response.
